The uptake of glucose by isolated extensor digitorum longus muscles was measured in rats of 78-350 g bodyweight. The rate of uptake per unit weight of muscle fell as the weight of the animal increased. It is concluded that in metabolic studies with isolated rat skelatal muscles, only muscles from weight-matched rats should be compared.
Many biochemical studies in skeletal muscle use muscles from Wistar rats with individual weights varying by 50g or more, and the parameters measured are subsequently corrected for the varying muscle weights by expressing them per unit weight of tissue.
Hence it is assumed that the muscle weight per se within the animal weight range chosen does not influence the biochemical measurement under investigation.
In order to test the validity of this assumption, one frequently used and easily-performed biochemical measurement, glucose uptake, was performed in isolated skeletal muscles from Wistar rats with weights ranging from 78-350g.
MATERIALS AND METHODS
Male Wistar rats were kept in an animal room maintained at 25°C with a 12 h lightj12 h dark schedule.
They were fed a stock pelletted rat diet and allowed access to food and water ad libitum.
All experiments were performed between 1000 and 1400 h. Animals were weighed immediately before decapitation.
The extensor digitorum longus muscle was dissected out and weighed within 4 min of decapitation.
It was placed in an incubation chamber as previously described (Partington & Wales, 1976) Glucose in the incubation fluid was measured by the method of Morley, Dawson & Marks (1968) and the uptake by the muscle determined from the difference in concentrations before and after incubation of the muscle. Bodyweight (g) Fig. 1 . Glucose uptake by isol3ted extensor digitorum longus muscles from rats of different bodywcights. Fig. I shows that the rate of glucose uptake, expressed as J.lmol/30 min/g wet weight muscle decreased as the weight of the animal increased.
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RESULTS
For each 109 increase in rat bodyweight the rate of glucose uptake by the muscles fell by approximately I~lmol/30 min/g wet weight. Hence there are considerable differences in the rate of glucose uptake even within the SOg bodyweight range used by many workers.
DISCUSSION
The reason for the fall in the rate of glucose uptake with increasing bodyweight and age is probably due to either slower diffusion or changed enzymatic activity.
As diffusion is more a function of surface area than weight, diffusion effects should be considered more in terms of the surface area of the muscle. A similar study with isolated rat soleus muscle did indeed find that the rate of glucose uptake was proportional to the surface area up to a value of 1·4 cm 2, which corresponded to a muscle weight of about 60 mg and a bodyweight of about 130g (Chaudry & Gould, 1969) . However heavier rats are also older rats and Bernstein & Kipnis (1973) demonstrated that muscle hexokinase type II (the enzyme regulating glucose uptake by muscle) declined progressively with increasing age.
As this experiment has clearly shown that rat bodyweight can influence glucose uptake by isolated muscles, we believe that, unless demonstrated to be unnecessary, in investigations of this kind control tissues should be selected as far as possible to be 'pair-weighed'.
Such laboratory practice would enable standard errors to be reduced and avoid sacrificing animal stock needlessly.
